Searching PAJ 



Page 1 of 2 





PATENT ABSTRACTS OF JAPAN 




(1 1 )Publication number : 


05-194970 




(43)Date of publication of application : 03.08.1993 


(51)M.CI. 


C10M107/38 
GllB 5/71 
// ClON 30:06 
ClON 40: 18 




r^ilAoolication number : 04-200130 
(22)Date of filing : 06.07.1 992 


(71) Applicant : 

(72) lnventor : 


SONY CORP 
KONDO HIROFUMI 
SEKI ATSUSHI 
KAMEI TAKAHIRO 
TANAKA KOICHI 



(30)Priority 

Priority number : 03169523 Priority date : 10.07.1991 Priority country : JP 
03198052 07.08.1991 

JP 



(54) LUBRICANT AND MAGNETIC RECORDING MEDIUM COATED THEREWITH 
(57)Abstract: 

PURPOSE: To obtain a lubricant which can exhibit excellent lubricating 
properties under various conditions of use by esterifying a 
perfluoropolyether terminated with hydroxyl or like groups with a long-chain 
carboxyiic acid or the like. 

CONSTITUTION: A lubricant comprising an ester of formula I or II (wherein 
R1 is a perfluoropolyether chain; and R alkyl or fluoroalkyl) which is a 
compound of a perfluoropolyether terminated with hydroxyl groups with a 
long-chain carboxyiic acid. Alternatively, a lubricant comprising an ester of a 
perfluoropolyether terminated with carboxyl groups with a long-chain 
alcohol of formula III or IV (wherein R1 and R2 are as defined above). 
These lubricants can exhibit excellent lubricating properties under any 
condition of uses, can retain their effects for a long time, and can improve 
markebly the running properties and durability of the medium, when applied 
to the surface of a magnetic layer as lubricants. 
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* notices * 

i 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2»**» s hows the word which can not be translated. 
3!ln the drawings, any words are not translated. 



CLAIMS 



rcSnLubricant characterized by consisting of an ester compound which is a compound of the perfluoro polyether and long-chain 
SyKd wTJch Zve a hydroxyl group at the end, and is shown by followmg - 1 or « 2. 
[Formulal^ _ CHj QC0R 

^'RCOOCHt -Ri -CH 2 OCOR , 

r/n l l-iT* R, li^-7AtD^ l JX-f^i^to 

R§T>u$^ixii7vfbT;^;u«^g-ro ) 

rciaim 21 Lubricant characterized by consisting of an ester compound which is a compound of the perfluoro polyether and long-chain 
Ehol which have a carboxyl group at the end, and is shown by followmg •* 3 or ** 4. 
[Formulas^ C O OK / 

[Formula^ Qoc _ Rf _ CQ0R 

— . « . # ^ Qrarte ri2fid bv consistine of an ester compound which is a compound with the carboxylic acid which has the alkyl 
S^lSJSKK b^e^S^lTch^ a hy£oxy. group at the end, and following « 5, and is shown by followmg - 

6 or ** 7. 

^"""^RCOOH 

[Formulae^ ^ _ cHfOC0R 

r/Hi hsttp R, yJl*atf*) T-JbfR&p't* 



^koOCH, -R, -CH 2 OCOR 

r~. ■ „i i u • ^ n «. c terized bv consistine of an ester compound which is a compound with the alcohol which has the alkyl group 
£Se ^ * the cnd > - d f0 " OWing - 8 ' - 1 " Sh0Wn by fOH ° Wing 9 ° r 

htto://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fw^ 12/22/2004 



Page 2 of 3 



10. 

[Formula 8]^ 



[Formu,a9 k f -COOR 
^'loO.C-Rf -COOR 

r/-i o -n,. ma «metic recording medium characterized by holding the lubricant which consists of an ester compound which is a 

[C ™2d? r£ Sy^rr «STong-chain carboxylic acid which have a hydroxyl group at the end in the front face of the above- 

3S l^ayrirthe^gnetic-re^rding medium which comes to have a magnetic layer on a nonmagnetic base matenal at 

least, and is shown by following *• 1 1 or ** 12. 

[Formula!!^ _ cHj QC0R 

■^IcOOCH, -R. -CH, OCOR 

[Claim 6] The above-mentioned lubricant is 0.5 - 1 00 mg/m2 to the front face of a magnetic layer. Magnetic-recording medium according 

Ta^^^^n^t^^ by holding the lubricant which consists of an ^er corned whichis a 
[ ^„„rf of th^ Soro polyether and long-chain alcohol which have a carboxyl group at the end in the front face of the above- 
Snc! magnetic-refording medium which comes to have a magnetic layer on a nonmagnetic base matenal at 

least, and is shown by following 13 or ** 14. 
[Formula,^ _ CQ0R 

Uormu.a.41 ooc _ Rf _ C0QR 

[Claim 8] The above-mentioned lubricant is 0.5-100 mg/m2 to the front face of a magnetic layer. Magnetic-recording medium according 

Tc^^^^-^^^^ * hoMin S * e ,ubric8nt WhiCh COnSiStS e8 ^ COmP Tt Wl ^ t a h 9 ve a 
[Claim 9] [The magn ^f^w » h fluoride shown in me magnetic-recording medium which comes to have a 

ZS^.^^^SS at leaTt b? the perfluoro po.yether which has a hydroxyl group at the end in the front face of 

SSS^ZS^«JSc layer, and following *• 15, and is shown by followmg •* 16 or « 17. 

[Formu,al RCOOH 

emu -t^** r«*^*«7-3 o(D7y<tTJi>*>i<m&m'ro ) 

[Formula 16] 
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R f -CH« OCOR 
^'JCOOCH. -Rf -CH. OCOR 

[Claim 10] The above-mentioned lubricant is 0.5-100 mg/m2 to the front face of a magnetic layer. Magnetic-recording medium according 

to claim 10 characterized ^SL'SSSlJ cScterized by holding the lubricant which consists of an ester compound which is a 
[Claim 1 1 ] The ^^^^^S^S^StZ^ in the magnetic-recording medium which comesto have a magnefc 
f^f^^^^^m^^fS^ Jerfluoro polyether which has a carboxyl group at the end in the front face of the 
SSSSSS^SS^ following » End is &w» by following - 19 or « 20. 
[Formula lg oH 

emu -t^*. RiiK*»7-3o©7y<fcT;i/*^**a-r, d 

[Formula lg ^ _ CQ0R 
[Formula20J ooc _ Rf _ C0QR 

rciaim 12] The above-mentioned lubricant is 0.5 - 100 mg/m2 to the front face of a magnetic layer. Magnetic-recording medium according 
to claim 1 1 characterized by being applied at a rate. 

[Translation done.] 
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* notices * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ••»» s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

jtafcntrial Application] This invention relates to the magnetic-recording medium using the lubricant and it in magnetic-recording media, 
such as a magnetic tape and a magnetic disk. 

rrSotion of the Prior Art] For example, there are many troubles - performance traverse and endurance are [ that put a ferromagnetic 
meSeilonTefron face of a nonmagnetic base material by technique, such as vacuum evaponmono, the substantial touch area to 
dfde meZen "such * the magnetic head and^ guide roller, is large, therefore coefficient of frictton becomes large by die ™tol 
™™^Sfita type which made this the magnetic layer of magnetic-recording med.um since the smooth nature on the front face of a 
SSclaver sverv ^good and an adhesion phenomenon (the so-called ball up) tends to occur ] missing: 

Sm» Tn orfe7to improve these troubles, using various kinds of lubricant is examined, and the attempt which «s going to stop 
coefficienl t of friction "carried out by carrying out topcoat of a higher fatty acid, its ester, etc. to the magnettc layer of the above- 

iS^ECK^"i£E 3t2n to con-espond with the lubricant which a very severe property is required of the 
Lwint used for a magnetic-recording medium on the property, and is conventionally used for it. .... 
XSSvftaS ft is eSto the activity of that it can apply to the lubricant used for a magnetic-recording med.um v«yAmly since a 
EnVwfth ^xcellimtin a low-temperature property and (2) magnetic heads poses [ the predetermined lubncation effectiveness ] a 
SESyU Secured on the occastonX activity in (1) cold district, that lubricating properties sufficient also m such a case 
CdeZTstt^edO) long duration, or long duration, and it is required that the lubncation effechveness should continue etc. 
SESTSoW on the low temperature services following 0 degree C, it freezes and solidifies and the function as hjbnc^ntis spoiled or 
KLer fa^arid currently used conventionally, its ester, etc. are in the inclination for the endurance of long duration to !^*™g- . 
MoSJ« ^ Sough SeTproach of using perfluoro polyethers as lubricant is also proposed, it cannot be said that ,t is an ingredient not 
necessarily Sble in respect of an environmental problem etc. since a perfUrcro^olyether shows solubility only to a chlorofluocarbon 
system solvent. 

rSLrsI to be Solved by the Invention] Thus, in the field of magnetic ♦**•»*, it originated insufficient [ the capacity of the lubricant 
Eed fffi halleft the ^satisfaction to practical use properties, such as performance traverse and endurance^ Then this ,„™tmn am* at 
Snathe magnetic-recording medium excellent in performance traverse, abrasion resistance, endurance, etc. while it offers the lubricant 
which demonstrates the lubricity which was excellent under [ various ] the service condition. 

Ens for Solving the Problem] By using as lubricant an ester compound with the carboxylic acid which has the perfluoro polyetiier, long- 
^r c arooxvirc-alid oValkyl group fluoride which has a hydroxy! group at the end as a result of repeating research wholeheartedly with 
w£?do£ not attaTn th ^above-mentioned object, and an ester compound with the alcohol which has the perfluoro potyether, long-cham 
^ohoUr alkJuroup fluoride which has a carboxyl group at the end, this invention person etc. finds out that the outstanding lubncation 

K ^afi^te luS^^ of *e 4th of this application is characterized by consisting of an ester 

Sund I wfth the caTboxylic acid which has the perfluoro polyether, long-chain carboxylic-acid, or a kyl group fluor.de which has a 
hydSgroup at me Sand an ester compounded! the alcohol which has the perfluoro polyether, long-cham alcohol, or alkyl group 

concerning the 5th thru/or invention of the 8«h ofthis application is characterized by 
h«2^ 1st thru/or the 4th above-mentioned invention on the front face of the above-menttoned 

Ira^tic layer 7n the magnetic-recoroing medium which comes to have a magnetic layer on a nonmagnetic base matenal at least. 
raOHl The Scant whi!h the lubricant concerning the 1st thru/or invention of the 2nd of this application becomes an end from die ester 
Sound of S ^oerfluoro polyether which has a hydroxyl group or a carboxyl group, and a long-cham carboxylic acid or long-chain 
ahX Tand i i£p«bd "o tfK thru/or invention of the 4th of this application becomes an end from the jester compound I of the perfluoro 
SSn^hfchC Vhydroxyl group or a carboxyl group, and the alcohol which has the carboxylic-ac.d or alkyl group fluonde which has 
ffin-ouo fiuorife ftae ester compound - the bottom of low-humidity/temperature, or high-humid.ty/temperature - the lubnc.ty which 
was excellentX whenlr was used under the following severe conditions is demonstrated, and, moreover, the effectiveness is maintained 

fooifl d XJe°fore if these ester compound is used as lubricant of a magnetic-recording medium, reduction-ization of coefficient of friction 
s aia ned according to the outstanding lubrication effectiveness, and performance traverse abrasion resistance, endurance, eto can be 
m^oved subsSlly Moreover, since the above-mentioned ester compound also shows fusibility to organic solvents other than a 

cXSSSSS" Solvent (for example, n-hexane, ethanol, etc.), it can presuppose reduction or un-using the amount of the 

rh orofluocarbon system solvent used, and is convenient also in respect of an environmental problem etc. 

£o°3] ] KSTmvS of the 1st ofthis application, the ester compound of the perfluoro polyether and long-chain carboxylic acid wh.ch 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/22/2004 
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have a hydroxyl group at the end is obtainXy making the perfluoro polyether and carboxylic-acid chWe base which have a hydroxyl 

S^ r ? Ct l ° ^o^veAer which has a hydroxyl group at the end used in case this ester compound is compounded, it may not have a 
ET 1 -ft may not have a hydroxyl group at both the ends (mpnofunctional perfluoro polyether), 

hydroxyl group at one ^ 

and can be used without calling at tnai _pe mentioned as a monofunctional perfluoro polyether and what is 

to these. 
[0016] 

F (CF* CFa CF* 0) n CF 2 CFt CHt OH • • • CD 
C F 3 

CF, (OCFCF, ). (OCR,) , CH a OH -..(2) 

(b) 7 

HOCH.-CFt (OCaF,), COCF, ) OCF. CH. OCH 

• • • (3) 

molecular TjSSSSSSm used with which > perfluoro polyether chain becomes large increases at the same time 
SStSS^ ISSSSm of an end group will fade, if molecular weight is too large. On the contrary, ,f molecular weight ,s 

^fSf Vf'tZ I^^^^ZtoJ'^l £is°cnd, partial hydrogenation of the perfluoro polyether chain 
1001 2 '^ed out ^te^^SffiS^oSTor less) of a perfluoro polyether chain may be replaced by the hydrogen atom. In this 
SS « bS2^^T*25S is necessary is just to use the perfluoro ^.yemer which carried ou, partial hydrogenation as a 

„T!tW l ito reduce the amount of the chlorofluocarbon system solvent used by this. 
^^S^SS^^^ carboxylic-acid chloride base, each of commercial items or synthetic compounds are 

raX' Thus, the ester compound of the perfluoro polyether and long-chain carboxylic acid I which > have a hydroxyl group at the end 
cSuncted is expressed with the general formula showing in the following (4) types or (5) types. 
Rf-CH2 OCOR ... (4) 

RCOOCH2-Rf-CH2 OCOR^.. (5) perfluoro polyether chain is expressed. Moreover, R expresses an alkyl group. 

However, inside of above (4 I WW ' ™° £j„ c £ box y lic acid, the structure etc. is arbitrary, and can be depended and chosen as the 
[0021] Here, as ^ff^^^^^^^TScSL, and an unsaturated bond. Moreover, it is desirable that the carbon 

num^S il ^ °°™ n V° f in0r K S ° ,VentS 

chTSul^^^ 

^^^t^^tsT^ group ^ ^Z^ESSZ^ .s compounded, a monofunctional 
SSg^iSK ffiXd a" ^,2 £f£» polyether is sufficient, and it can be used, without calling at that 
permutation location. r ~ tvne w :ii mentioned as a monofunctional perfluoro polyether and what is 

Srcffi ^ " * «^~«^. * «— 

to these. 

[0025] 

[Formula 22] 
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F (CF* CF, CF 2 0) . CF, CF.'COOH 



(6) 



C F 3 

CFo (OCFCFs ) « (OCFe)iCOOH ■•• , (7> " 

(b) ^m^<-y^ a7ii,}:r --'^ J]/ 

HOOCCF, (OC, F< ) p (OCF 8 ). OCF, COOH 

• • • (8) 

molecuta «raghl of *• JZf^EZSXiZSZ SSd Swbich a lirfluoro polydhtr <*.io becomes l«gt mcie»ses « Ihe same lime 

f.SSh'^ t^Z^TZ. peep i. »* - ■— — *~ » » 

Lxp?2sId^A the general formula showing in the following (9) types or (10) types. 
Rf-COOR . (9) 

ROOC-IV-COOR .(10) polyether chain is expressed. Moreover, R expresses an alkyl group. This alkyl 

S rSKS and alkyl group fluoride of an equimolecular amount wh.ch are contamed ,n thts perfluoro 

BRS- •• (12) 100321 

FRf-CH20H +RCOC1 -> ™"^?£X>S «■ ouo at the end used in case this ester compound is compounded, a monofunctional 
JSSSKSS ^ -\^SBaS5S Xther is sufficient, and it can he used, without calling at that 
permutation location. ^ n ^ n ^ w ;n u e mentioned as a monofunctional perfluoro polyether and what 

Ep^ar^^ ^ uor ° ^ if * mustrates °— u is not 

limited to these. 
[0034] 
[Formula 23] 
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CFa 

F (CF. AfO) • CF, CH, -OH • • _ - (1 3) 

F (CP, O) i (CF 2 CF 2 O) „ (CF 2 0) , CF 2 CH 2 OH 

•••(14) 

p (cp, CF, GFt O) . CFj CF, CH, OH • • • (15) 

(b) ^t^-^^to^^-^ 

CF 3 

HOCH, (CF, CFO) , CF, CH t OH • • • (1 6) 

HOCH 2 (CF 2 0)j (CF, CF, 0)k (CF, 0) , CF, CH 2 OH 

• • • (17) 



HOCHt (CF, CF, CF 2 O) - CF 2 CF, CH 2 OH 



(1 8) 



rO0351 However i j k 1, and m express an integer among above (13) - (18) type, respectively. Mtweoyer d *^^' a, £^. 
[ i w w^TaM Af the oerfluoro polyether which has a hydroxyl group at this end is not restrained, 600 to about 5000 are desirable 
^ u, i T^!™?oS ^cWorofluocarbon used whh which a perfluoro polyether chain becomes large increases at the same time 
SSSSTSt. JdSffn n!dS of an end group will fade, if molecular weight is too large. On the contrary, ,f molecular weight ,s 

expressed with the following (19) types is used. 

RCOOH ... (19) number exoresses the alkyl group fluoride of 7-30 among the above-mentioned (19) types. Moreover, in the 

xXx^c" ^ ~ «*■ * ^ can *• dependcd md chosen 85 * e existence of 

S^rme^cZptnulS; ^^yX^hh^ carboxy. group at the end compounded and the carboxy.ic acid 
Sh^dkyl group flSe is expressed with the general formula showing in the following (20) types or (21) types. 



Rf-CH2 OCOR ... (20) 



RCOOCH2-Rf^H2 OCOR ... < > d ^ A ^, uoro pother chain is expressed. Moreover, R expresses alkyl group fluoride. 

Se^on She S of th s plication, furthermore, Ae ester compound of the perfluoro polyether which has a carboxyl group at 
£039] In tt ^^^zS^^ vaup fluoride For example, the corresponding acid chloride led to the end from the perfluoro 
P^ly^theKFR^Sol l^WO^SS^MOi has a carboxyl group (FRf-COCl or ClOC-Rf-COCl), It is obtained by mixing the 



htto://www4.iDdl.ncipi.go.ip/cgi-bin/tran web_cgLejje 



12/22/2004 



Page 5 of 20 



lu^^re" 



alcohol (ROH) which has the carboxyl group and alkyl group fluoride of an equimolccular amount whicTTare contained in the above- 
B5!™flS?2S?rf this ester compound is expressed with the following (22) types or (23) types. 
FRjf-COCl+ROH -> FRf-COOR+HCl ... (22) 

aOCXf-COCMRQU^ caS£ this ester compound is compounded, a monofunctional 

^ul^etr U ffiS a^ I S^nS &5«o po.yether is sufficed and it can be used, wuhout calling at that 
pemiutation location. , , . fol|owinc r2 4) - (26) type will be mentioned as a monofunctional perfluoro polyether and what 

ES£!5*^ perfluoro polyemer if it illustrates concretely, it is not 

limited to these. 
[0043] 



F 



CF 3 

(CF, CFO) . CF, COOH • * • <2'4> 



F (CF2 O) i (CF S CF, 0) k (G F 2 6) . CF 2 COOH 

•••(25) 



F (CF E CF, CF B 0) . CF, CF. COOH • • • (2 6) 
( b ) ^WtB' < - ? ;V * D * ,} x ~~ ^ ;U 



CF, 

HOOC (CF* CFO) , CF 2 COOH 



• • ♦ (2 7) 



HOOC (CF* 0)j (CF 2 CF 2 0)k (CF 2 0) . CF 2 COOH 

• • • (2 8) 



HOOC (CF 2 CF 2 CF 2 O) . CF 2 CF 2 COOH 



(2 9) 



mn^n However i i k 1 and m express an integer among above (24) - (29) type, respectively. Moreover, allhough especiaUy the 

of the perfluoro polyether which has a carboxyl group at this end is not restramed, 600 o about 5000 are des.rable 
molecular weig » «*« P£J '"° c ^ orofluocarb on used with which a perfluoro polyether chain becomes large mcreases at the same time 
{ES£ tilene^ 5,SSSi «SS of an end group will fade, if molecular weight is too large. On the contrary, if molecular we.ght .s 
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following (30) types is used. 

ROH ... (30) . „ Uf nber exoresses the alkvl group fluoride of 7-30 among the above-mentioned (30) types. Moreover, in the 

5SS^^S£S5 SSKlStSVl. arbitrary, and can ^depended and chosen as the existence of branching 

KSTK SSS5Si& S "^eSr which has a carboxy. group at the end compounded, and the alcohol which has 
^l^flSStaSSS«d with the general formula showing in the following (3 1) types or (32) types. 
Rf-CH2 0COR...(31) 

RCCKDCH2-Rf-CH2 OCOR ... (32) _ ^ perfluoro polyether chain is expressed. Moreover, R expresses alkyl group fluoride. 
However, ins.de of i above 0 ^ " PJJW* „^ concerning Ae 5th thru/or invention of the 8th of this application holds the ester 
KLTpTedtS «his application as lubricant on the surface of a magnetic 

layer - • «i r^nrHina medium bv which this invention is applied, although not limited, especially this invention 

applies to the so-caiiea mew; a* mam JZ th ; n r,i m « a macnetic laver of magnetic-recording medium and is effective in a 

to carry out covering ^^J^^^^^^i^ly^ invention is applied, the film configuration etc. 
ITffin^?^ ™ nded * e sub ^ te between *e nonmagnetic base material and the 

magnetic layer. of macnetic-recoidine medium, the class of a nonmagnetic base material, metal magnetic thin 

[0050] In this metal ^^^JSflS tetacSn cTnvennonTny c^n use it. If it illustrates, each of SERAMIKUKKU substrates 
film, etc. ,s not %^J^3£*££ rf^-rnolecule base material formed as a nonmagnetic basernaterial with plastic 
which co ns.st , f'^^^^^^MnL a cellulosic, vinyl system resin, polyimide, polyamides, the polycarbonate, efc, 
material which «g ^loy, etc., alumina glass, etc , glass substrates, etc. is usable. Among these, when the substrate 

£K& *S StaSi alty plate, a'glass 'plate, etc. is used oxide films, nickel-P coats,' etc., such as alum.te processmg, are 

SS !?£ 8 ^SSS^ctt^ be limited at all, and may be what kind of gestalten, such as 
^^^^^S^S^^LcX. and a drum. Furthermore, detailed irregularity may be formed in tins nonmagnetic 

S= ffiSS ^X^S^^^Sc^ s ^ ^ a Fe - icke, - B a,,oy ' a Fe ^°- B system 

?fe a F ^,W k te cSml°m£eLtion record metal magnetic thin film within a field - beforehand - a nonmagnetic base 
[0053] especially - ;*^ 1 °y„ e o Xw melting point non-magnetic materials, such as Bi, Sb, Pb, Sn, Ga, In, germanium, S. and Ti, - 
material top - the substrate layero o_ gpo * o . dicular direction _ or carry out a spatter and these low 

S^SSS S is made to diffuse in a metal magnetic thin film, and anti-magnetism may be made to tmprove, while 
canceling a ^^^g^g^^g^g^^ a component of . nonmagnetic base material as mentioned above is 
WSS^S^SSSSSS^ sSp\7a C diamond & amorphous-like carbon film, the chrome oxide film, and Si02 to the 
fi^ace^^ 

[0055] In this ^^^^^2^^^^^^^ ■ rf ^ abov y e . mentioned metal ^eric thin film 
T^n l a r^n yjEX^c^iSSSt^e.^ 1st thru/or the 4th above-mentioned invention hold in this case - as 
etc. as an approach ""g™*^™ 5 . 100 mg/m2 it is _ things - desirable - 1 - 20 mg/m2 it is - things are more desirable 
KlToCef^ used as lubricant by this invention may be conventionally used combining well-known lubncam, 

SSSft T ^\n^^lT^^2^Z mSeluScation effectiveness maintain, an extreme pressure agent 
[0057] F^^^-^XaLab^O^O to 70^30 heavy quantitative ratio compounding ratio. When metallic contact is selecnvely 
may be used a ^"ld this exrreme pressure agent reacts with a metal side with the frictional heat accompanying this, 

ESSe^ 

1 SSnffS^^SP^^^ ab^-mentioned metal magnetic-thin-fi.m mold, a back coat layer, undercoat, etc. may be 

SX^t^^^^^^^^^ ^wder and surface roughness for a back 

[0060] for example the ""8™ P^gmen rry g magn etic paint film used in the so-called spreading type of magnenc- 

^^S^SS^^-^SSS^ - although obtained by last thing, the lubricant which consists of the above- 

f^Tmoreove S^Sall become" a magnetic paint film, a metal magnetic min film, a back coat layer etc. from the above- 
Eneu^ter compound in this invention - internal - or topcoat may be carried out and various combination is possible. 

pSon] lubricity wi ,h the good lubricant which consists of an ester compound with the carboxylic acid which has the perfluoro 
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, .u rhain carboxylic-acid, orfl|rgroup fluoride which has a hydroxy! group at the end, fluster compound with the 

polyether, long-cham [<^*>™ iWther long-chain alcohol, or alkyl group fluoride which has a carboTyTgroup at the end - having - 

following severe conditions, ft, continues at hold on the surface of a magnetic layer, 

SStTf^^ 

performance traverse and endurance are improved. 

[Sample] Although the concrete example of this invention is explained hereafter, it cannot be overemphasized that this invention is not 

W , Hat ' ^^enn-UonSriment, the ester compound of the perfluoro polyether and long-chain carboxylic acid which have a 
-In an ex ^ent 1 *W ^ endurance under vanous ^jce conditions and performance traverse were 

SnedSt *e so-called me*! niagnetic-thin-film type with which it comes to apply this lubricant on the surface of a magnetic layer 

of magnetic tape. ... . hvdroxvl group at composition place *• of an ester compound, and die end, HOCH2CF2 

^^SmS^S^S^SSSo (Howler, p an'd « express one or more integers, ^e^ B^s and the 
SfiESSSSl twice equivalent weight in this perfluoro polyether and mole ratio was dissolved in chlorofluocarbon, and into this 

f ^LTlw bWhe mole ratio, equivalent weight applied twice for stearin acid chloride 30 minutes and it was dropped, 
f^i A^^nofaS te^n nSoS ft stirred for 1 hour, and heating reflux was continuously performed for 30 minutes. Andafter coolmg, it 
[ °°^f^£of dSS wSnd a dilute-hydrochloric-acid water solution, and it washed until the penetrant remover became 
^ffMW «2 again. Then, the organic solvent was removed and the obtained compound was refined using the s.hca gel 

m^H^Th^nfrS absorption spectrum of the refined compound 1 was investigated. This result is expressed to ^9HiDgJ. • As 
[0067] Here, the infrared P~ f C . H coupl £o ap pears in 2920cm-l and 2850cm-l Apply to 1765cm-l from the 

stretching vibration of a *™ £ h hydroxyl group of the 3690cm-l neighborhood on the other hand having disappeared It is this 

F om7oundtS * OCF2 > qOCF2! H 200CC17H35 (however, p and q express one or more 

Kend of vSoSboA ishown in the following table 1 like the above-mentioned compound 1 was compounded. In addition, p, q, 1, m, 

and n express one or more integers among a table 1, respectively. 

[0069] 
[A table 1] 
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RCOOCH 2 -Rf - CH, OCOR 






{t&m 1 


CF 2 (0C 2 F<)p (0CF 2 ) a 0CF a 


C18H37 ; 


fk^2 


CFi(0C 2 F4>P (0CF 2 ), OCF2 


€1 sHs 7 




CF 2 (0C2F4)p (OCFa), OCF2 


Ci sHa 7 




CFjCOCaFOp (0CF 2 >« 0CF 2 


Cl 8Hj 7 




F(CF 2 CF 2 CF 2 0) ■ CF 2 CF 2 


C] bH? 7 


<t&<® 6 


F(CFtCFiCFiO) . CF 2 CF 2 


Ci eHa 3 




F(CF 2 CF 2 CF 2 0) . CF 2 CF 2 


C1.4H2 9 




F(CF 2 CF 2 CF 2 0) . CF 2 CF 2 


C 1 2H2 5 


it&Vn 9 


F(CPtCFtCFtO) . CF 2 CF 2 


C 1 0H2 1 


fk^io 


F(CF 2 CF 2 CF 2 0) . CF 2 CF 2 


C12H25 




F(CF 2 CF 2 CF 2 0) . CF 2 CF 2 


CH 2 =CHC,6H3 2 




F(CF 2 CF 2 CF 2 0) „ CF2CF2 


Ue 11 ek 




CP* 


C 1 sHs 7 




CFi(odrcFi),. (OCF2) 1 






CFa 


Ci 2H2 b 




CF*(0CFCF 2 ) . (OCF2) . 





[0070] 14 kinds of sample tapes were produced according to tne rouowmg pruv^uu... u,... B ~ - r 

^ZSsT^o^^^ 1 in the mixed solvent of Freon and ethanol to the front face of the above-menfoned 

metal magnetic thin film 5 mg/rn2 Jtappl^ so that ft ^^Tf'face, and it considered as the sample tapes 1-14. 

[0072] And the obtained magnetic tape was cut ou .to jsmm ^widin 01 race, « which ^ mc assessmm 

l [0073] Coefficient of wjk^jH-j^ ^^S^^SS^S^S^ the variouTservice conditions [% / of 
..«s of «*™^S5S^c73o75 me tTe .JTe time of the temperature of -5 degrees C at the time of 60% of temperature 
temperature humidity of 40 degree* ; C jujm ^ "™ f a ^ mparison about the blank tape (it considers as the exampl. 

humidity of 25 degrees C n addition rtmmnd ""^J^JJ^T; considers as the examples 2-4 of a comparison.) which used 
1 of a comparison.) which is not ^ong a table 2, respectively.) which has a hydroxyl 

independently d» S^SgStZSt £&Zt2,S2^X£& in a following table 3 Lor a following table 5. 
group for the end shown the nme amoun , take n for an output to decline by 3dB in a pause condition among 

W ^^^^^^^^^^ - *— ™« the ° U * Ut Whe " Perf ° m,ing ShUttlC ~* f ° r 2 



minutes per time declines by 3dB 
[0075] 
[A table 2] 
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itmm 




.■ 


Jt«f« 2 


F(CF 2 CP 2 CP 2 0) „ 


CF 2 CF 2 CH 2 0H 




CFa 






CF3(0CPCFi) » 


(0CF 2 ) , CH 2 0H 




H0H 2 CCF 2 (0C 2 F 4 ) p 


(0CF 2 ) , 0CF 2 CH 2 0H 



[0076] 



rA table 31 

No. 






(#) 


(HI) 


I I 


25°C, 60KRH 
40°C. 30KRH 

-5'C 


0. 
0. 
0. 


1 7 

2 0 
I 6 


> l 2 0 

> l 2 0 

> l 2 0 


> l 5 0 

> l 5 0 

> l 5 0 


2 


25*C. 605KRH 
40°C. 305KRH 
-5'C 


0. 
0. 
0. 


1 8 

2 l 
l 7 


> l 2 0 

> l 2 0 

> l 2 0 


> l 5 0 

> l 5 0 

> l 5 0 


3 


25'C, 60KRH 
40'C, 305KRH 
-5'C 


0. 
0. 
0. 


1 8 

2 2 
l 8 


> l 2 0 

> l 2 0 ,. 

> l 2 0 


> l 5 0 

> l 5 0 

> l 5 0 


4 


25'C, 60JRH 
40'C, 3($RH 
-5'C 


0. 
0. 
0. 


1 9 

2 3 
2 0 


> l 2 0 

> l 2 0 

> l 2 0 


> l 5 0 

> l 5 0 

> l 5 0 


5 


io'&Iffl 

-5°C 


0. 
0. 
0. 


l 7 
l 9 
l 7 


> l 2 0 

> l 2 0 

> l 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 



[0077] 
[A table 4] 
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No. 


& # 




Jim &n 

(£> 


(HI) 


6 


25'C, eom 

40'C, 305KRH 
-5'C 


0. 
0. 

o 


1 7 

2 1 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 ,0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


7 
i 


25'C. 60$RH 
40°C. 30SKRH 
-5'C 


0. 
0. 

o 


1 8 

2 2 
1 9 


> 1 2 0 ! 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


8 

o 


25'C, 605KRH 
40'C, 30*RH 
-5'C 


0. 

0. 
n 


1 8 

2 2 
1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


Q 


25'C. 60JRH 
40'C. 305KRH 
-5'C 


0. 

0; 


1 8 

2 2 
1 8 


> 1 2 0 

> 1 2 0 

> 12 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 




25'C, 60%RH 
40'C. 305KRH 
-5'C 


o. 
0. 

o 


1 9 

2 3 
2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 
>15 0 

> 1 5 0 


| 1 


25'C. 6($RH 
40"C. 305KRH 
-5V 


0. 
0. 
n 


2 0 
2 3 
2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


19 


25'C. 605KRH 
40'C. 30&RH 
-5'C 


0. 
0. 
0. 


1 7 

2 0 
1 9 


; > 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


13 


25'C. 60*RH 
40'C, 305KRH 
-5'C 


0. 
0. 
0. 


1 5 

2 1 
1 7 


> 1 2 0 

> 1 2 0 

1 Z U 


> 1 5 0 

> 1 5 0 


14 


25'C,60$RH 
40'C, 30SSRH 
-5'C 


0. 
0. 
0. 


1 6 

2 0 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 



[0078] 
[A table 5] 
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(0) 




25°C, 60SRH 
40°C. 30XRH 
-5 C 


0. 9 


2 


3 


















25V, 60%RH 
40°C. 305SRH 
-5 C 


0. 2 0 
0.2 3 
n 9 i 


> 1 2 0 
9 1 
5 1 


> 1 5 0 

5 5 

6 0 


ttmms 


25°C, 6035RH 
40°C, 30%RH 
-5X: 


0.2 2 
0.2 5 
0.2 3 


9 9 
9 1 
4 3 


1 1 0 
4 1 
3 0 




25°C, 6« 
40°C, 3($RH 
-5°C 


0. 1 9 
0. 2 4 
0. 2 1 


1 2 0 
1 1 6 
6 4 


1 5 0 

5 0 

6 5 



» l. , m h>«.H«3-5 in the case where the perfluoro polyether which has a hydroxyl group is used for sin end as an ester 
[0079] As shown n tables 3 Vmtw case pe C0I ^ d wj* the case where it uses independently, under the service 

Sri ^tTaSS or low-humidity/temperature etc., there was very little degradation of coefficient of fhcnon, 

still endurance, and ^«|^™^ polyether and long-chain alcohol which have a carboxyl 

[0080] - In an "^^-^ conditions and performance traverse were examined about 

group wasused for the end 3 h . , ^ |ubricant on me surface 0 f a magnetic layer of magnetic tape. 

[0081] The heating remix .o j Q f p-toluenesulfonic acid and concentrated sulfuric acid as the catalyst, using HOOCCF2 

^^J^^S^^^^^^^i one or more integers, respectively.) of molecular weight 2000 as a perfluoro 
p^lySriScffiaSxyl group at composition place of an ester compound, and the end. It earned out at this time, removing the 

SoslJ After^crion termination, after removing toluene, the obtained compound was refined using the silica gel column chromatography. 

moon tw the infrared absorption spectrum of the refined compound 15 was investigated. This result is expressed to drawing 2 . As 
[0083] Here, the '"f^j.^Stcmng vibration of C-H coupling appears in 2920cm-l and 2850cm-l The stretching vibration i of the 
shown m jfaaonU, wtale th ^^8^Tj° n ^ ver> a £ p i y VlO60cm-l from 1300cm-l, and the stretching vibration of C-F 
carbony group of SSmS^UA originates in the hydroxyl group of the 3600cm-l neighborhood on the other 

nTdTSK^ C17H3500C y CF2(OC2F4) p(OCF2) q OCF2COOC17H35 (however, p 

and q expis one or alcoho. which have a carboxyl group at the 

£33 Sus oo^ rrin d me C °fX:S S Sve-ined compound 1 5 was compounded. In addition, p, q, 1, «. and 
n express one or more integers among a table 6, respectively. 

[0085] 
[A table 6] 
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ROOC-R. -C00R 




A-7/P*n#'Ji-fyHIR r 




»-\ ^3 


ffc£«0l5 


CF a (0C a F4)p (OCR.). 0CF a 


Cj8Ha7 


2000 




CF a (0C 2 F4)p (OCFa), OCF2 


Cl 6H3 3 


2000 




CF 2 (0C2F 4 )p (OCFi)o OCFz 


Ci 4H29 


2000 




CF a (0C 2 F<)p (0CF 2 ), 0CF a 


C 1 2H2 s 


2000 




CFj(0C 2 F4)p (0CF2)., 0CF 2 


Ci bHs s 


2000 




CF 2 (0C 2 F<)p <0CF a ), 0CF a 


i SO — C 1 «Ha6 


2000 




CF a (0C a F4)p (0CF a ), 0CF a 


Ci rH* 1 


4000 




F(CF2CF 2 CF a 0) „ CF 2 CF 2 


Cl rHjT 


3500 




FCCFaCF^CFaO) n CF2CF2 


CeneOx-Jl'SJ 


oDUU 




F(CFaCF 2 CF 2 0) d CF2CF2 


C12H25 


3500 


ft £^25 


F(CF 2 CF 2 CF 2 0) „ CF 2 CF 2 


C24H4 9 


3500 




CF* 

CF 3 (0CFCF 2 ) . (OCF2) . 


C18H37 


650 




CFa 

CFa(0CFCF 2 ) m (OCF2) 1 


CH2-CHC1 &H32 


650 




CF 3 

CF 3 (0CFCF 2 ) . (OCFz) . 


ISO — Cl tftzi 


650 



mns/si The compounds 1 5-28 which are more than production of a sample tape, and were made and compounded were used as lubricant, 
KLX- varies sample tapes 15-28 were produced like the above-mentioned experiment 1. 

S 8 ^efficTeroSon,^ll endurance, and shuttle endurance were measured under [ various ] thc semce condmon hke the above- 
ffie"t. using each sample tapes 15-28 which are the assessment— *s of endurance and P^onnance *av^, arrf w«* 




^^t^^^^^^ " 1 « bricant!This reSUlt iS ShOWn m * C f0U0Wing ^ 8 thm/ ° r 10 - 
[0088] 
[A table 7] 



has a 
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1 > 


Jt«iW5 . 








H0OCCF 2 (OC 2 F4) p 


(0CF 2 ) ■ OCF2COOH 


itmin 7 




CF»CF 2 C00H 




CP, 


t • 


i 


CF,(0CFCF 2 ) 


, 1 

. (OCFa) . COOH 



[0089] 

A tfthle 81 - — 1 




rjwt-1 

No. 


* # 




(#) 


(HI) 


I 5 


25°C. 60*RH 
40'C, 30SRH 
-5°C 


0. 
0. 
0. 


1 7 
2 0 
1 7 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


l 6 


25*C, 6($RH 
40°C, 30SKRH 
-5°C 


0. 

0. 
0. 


1 7 

2 1 

1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 7 


25'C. 605KRH 
40"C, 30KRH 
-5'C 


0. 
0. 
0. 


1 8 

2 2 
1 8 


> 1 2 0 

> 1 2 0 ., 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 8 


25'C, eom 
40'C, 30%RH 
-5°C 


0. 
0. 
0. 


1 8 

2 3 
1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 9 


25°C, 60|RH 
40 e C.30KRH 

-sr 


0. 
0. 
0. 


1 8 

2 2 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 



[0090] 
[A table 9] 
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[NO. 






(ft) 


i/f v Jim &n 

(HI) 


2 0 


25°C. 60%RH 
40°C. 30KRH 
-5°C 


0. 
0. 
0. 


1 9 

2 3 
l 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 l 


25°C. 6Cfl>RH 
40°C. 30^RH 
-5°C 


0. 
0. 
0. 


2 0 
2 3 
2 l 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 2 


25°C, 60KRH 
40'C,30W?H. 

-5°C 


0. 
0. 
0. 


1 8 

2 2 
l 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 3 


25°C, 60JRH 
40°C, 305URH 

d V 


0. 

o; 
0. 


2 l 
2 2 
2 l 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 4 


25°C, 60%RH 
40°C, 30KRH 
-5°C 


0. 
0. 
0. 


1 9 

2 2 
2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 
>1 50 

> 1 5 0 


2 5 


25°C, 60KRH 
40*C. 3(fl>RH 


0. 
0. 
0. 


l 7 
1 9 
1 7 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 6 


25°C. 605KRH 

40°C, 30»;rh 


0. 
0. 
0. 


1 8 

2 0 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 7 


25°C. 60J&RH 
40'C, 30JKRH 
-5'C 


0. 
0. 
0. 


1 8 

2 1 
1 9 


> I 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 8 


25'C, 6Q3!RH 
40 e C. 3($RH 
-5°C 


0. 
0. 
0. 


2 0 
2 3 
2 0 


> 1 2 0 

' > 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 
>1 50 



[0091] 

[A table 10] 
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(#) 


(0) 




25°c, eom 

/10°C. 30KRH 


P. 9 


2 


3 










-5'C 








itmme 


25'C, 605KRH 
40'C. 3« 
-5'C 


0. 2 4 
0. 27 
0.2 5 


> 1 2 0 
9 1 
5 1 


> 1 5 0 

5 5 

6 0 




25'C. 60KRH 
40'C. 303!RH 
-5°C 


0.2 2 
0. 2 3 
0.2 2 


> 1 2 0 

7 6 ■ 
2 9 


1 ? 0 
4 6 
4 0 


sterns 


25°C. 605KRH 
40°C, 30KRH 
-5'C 


0.2 4 
0. 2 6 
0.2 5 


9 5 
6 7 
2 0 


12 0 
3 5 
3 0 



s an ester 



(0092] As shown in tables 8-.0 m the service condition with 

^SSmSX^^ etc., there was very little degradation of coefficient of friction, still endurance, 

and shuttle endurance^ and ^ery -god of the perfluoro polyether which has a hydroxyl group, and the 
[ °* 3] "|5 fflE a t?\ Uu^uoride u^ for *£e end as lubricant, and the endurance under various service conditions and 
peS£ce utv££ were exlLd P a bout the so^alled metal magnetic-thin-film type with which it comes to apply th.s lubneant on the 

1 i^SS which are contained in the perfluoro polyether which has a hydroxyl group at composition place of an ester 
CqU ^tindZ end mc this perfluoro polyetheVwas mixed, and various ester compounds (compounds 29-38) as shown in the 
foZTg tSlt U were wmpou^aed. In addition, 1, m, and n express a positive integer among a table 1 1 , respectively. 



[0095] 
[A table 11] 
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A- 7 Art 0 

©as 










CF 3 

<CF 2 CP0)„ (CF,0). CF 2 




C«Fi r(CH 2 )s 






CF 3 

(CFtCPO). (CF,0). CF 2 




Cl 2 F 2 5(CH 2 )6 


ft: -£^131 




: CFa 

(CF 2 CP0)„ (CF«0>- CP, 




Lb" I-? CUH 2^ 1 7 . 


<t&®32 




(CF 2 0)„ CCF 2 CF 2 0) . (CF 2 0), 


CF 2 


Lsri 7^/112^9 






(CF 2 0)„ (CF.CF.0) - (CFiO), 


CF 2 


Ci 2F2 s-CCHe)ft-' 






(CF 2 0)„ (CF 2 CF 2 0) ta (CPiO). 


CF 2 


CsF 1 7 CCH 2 ) 1 7 






CF 3 
(CF 2 CFO)CF 2 




CsFi 7 (CHa)9 






CF 3 
1 

(CF 2 CF0)CF 2 




Cl 2F25(CHz)5 






(CF 2 CF 2 CF 2 0) , CF 2 CF 2 




CsFi 7 CCH 2)9 






<CF 2 CF 2 CF 2 0) . CF 2 CF 2 




Cl2F26(CH2)6 



[0096] The compounds 29-38 which are more than production of a sample tape, and were made and compounded were used as lubricant, 
and also the various sample tapes 29-38 were produced like the above-mentioned experiment 1 . 

r00971 Coefficient of friction, still endurance, and shuttle endurance were measured under [ various ] the service condition like the above- 
mentioned experiment 1 using each sample tapes 29-38 which are the assessment ****s of endurance and performance traverse, and were 
made and produced, respectively. In addition, it measured similarly as an object for a comparison about the blank tape (it considers as the 
example 9 of a comparison.) which is not using lubricant at all- Tliis result is shown in the following table 12. 

[0098] , 
[A table 12] 
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No. 



2 9 

3 0 
3 I 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 



Jt««W9 



25°C, 60%RH 
40°C, 30KRH 
-5°C 

25°C. 60*RH 
40°C. 30XRH 
-5°C 

25°C, 6035RH 
40 e C. 30KRH 

25°C. 60KRH 
40*C, 305KRH 
-5'C 

25^, 60*RH 
40*C, 3Q5KRH 
-5°C 

25r, 60$RH 
40'C, 305KRH 

25'C, 60KRH 
40°C, 303IRH 
-5°C 

25°C, 60KRH 
40*C, 30XRH 
-5 e C 

25°C, 60*RH 
40°C, 305KRH 
-5°C 

25°C. 605KRH 
40°C. 30*RH 
-5*C 



25°C, 605KRH 
40°C. 30BRH 
-5°C 



0. 
0. 
0. 



0 
0 
0 



0. 
0. 
0. 



0. 
0. 

o. 

0. 
0. 
0. 



2 2 
2 5 
2 2 



0.2 0 

0.2 2 

0.2 2 

0.2 0 

0.2 3 

0.2 2 



2 3 
2 5 
2 4 



0.2 2 

0.2 5 

0.2 5 

0 . 2 2 

0.2 2 

0.2 2 



2 l 
2 3 
2 3 



0. 2 0 
0.2 2 

0.2 2 



2 2 
2 4 
2 2 

2 0 
2 2 
2 l 



0. 

> 0. 

> 0. 



l 



> 1 

> 
> 

> 1 

> 
> 



2 0 
6 0 
6 0 

2 0 
6 0 
6 0 

2 0 
6 0 
6 0 



> 1 2 0 

> 6 0 

> 6 0 



> 1 

> 
> 



2 0 
6 0 
6 0 



> 1 2 0 

> 6 0 

> 6 0 



> 1 

> 
> 



2 0 
6 0 
6 0 



> 1 2 0 

> 6 0 

> 6 0 

> 1 2 0 

> 6 0 

> 6 0 

> 1 2 0 

> 6 0 

> 6 0 



2 
1 

< 1 



CUD 



> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 



> 1 

> 1 

> 1 



5 0 
5 0 
5 0 



> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 



3 
2 

< 2 



r0O991 As shown in a table 12, the very good result was obtained by using as lubricant the ester compound of fte perfluoro polyether which 
•ffiitaShW S Vcarboxylic acid which has alkyl group fluoride for an end, without coefficient of fhcnon, st.ll endurance, 
chnttle endurance etc. deteriorating also on various conditions. ...... . , j 

rorOOl In^x^riment 4-book experiment, the ester compound of the perfluoro polyether which has a carboxyl group, and the alcohol 
whS hJ?alkv?S fluoride was used for the end as lubricant, and the endurance under various serv.ce cond.t.ons and performance 
wverse were J2d about the so-called metal magnetic-thin-film type with which it comes to apply th.s lubncant on the surface of a 

rotm^e con-eSSadTchloride led to composition place » of an ester compound and an end from the perfluoro polyether which 
ha! a the alcohol which has the^carboxyl group and alkyl group fluoride of an equ.molecular amount which are 

c^tamSin SI polyether were mixed, and various ester compounds (compounds 39-48) as shown m the followmg table 13 
w^c^mpoJndeTm addition, 1, m, and n express a positive integer among a table 13, respect.vely. 
[0102] 
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[A table 1 J J 












CF a 










(CF 2 CF0) n (CFiO)., CFt 




C 8 F. 7 (CH 2 ) 6 






CPs 










(CF 2 CF0)„ (CFaO)* CFa 




Cl 2F26(CHi)5 






' CPs 










(CPaCFO). (CF 2 0)„ CF 2 




C 8 F.t(CH 2 )i 7 .. 






(CF 2 0)n (CF2CF1O) „ CCF2O) 1 


CF 2 


C 8 F,t(CH*) 9 






(CF a 0) n (CF 2 CF*0) „ (CF 2 0), 


CF* 


Ci »F 2 6(CH») 8 






(CF 2 0) n (CF 2 CF 2 0) „ (CF 2 0), 


CF 2 


C 8 F,7(CH 2 ),7 






CFs 








mem, 






CsF 1 7 (CH 2 )g 






CP 3 






ffc^46 




(CF 2 CF0)CF* 




Ci 2 F 26 (CH 2 ) 6 






<CF 2 CF 2 CF 2 0) . CF 2 CF 2 




C 8 F,7(CH 2 )» 






(CF 2 CF 2 CF 2 0) . CF 2 CF 2 




Ci 2 F 2 6(CH 2 )s j 



101031 The compounds 39-48 which are more than production of a sample tape and were made and compounded were used as lubricant, 
[01W3J lnecompou s 39^8 were produced like the above-mentioned experiment 1. ,., . . 

e£mpte 10 tf a^mpa^on.) which is not using lubricant at all. This result is shown m the following table 14. 

[0105] 

[A table 14] 
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No. 






(#) 


(IS) 


3 9 


25°C. 60JKRH 
40"C. 3056RH 
-b U 


0. 
0. 
0. 


1 9 

2 2 
2 2 


> l 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 0 


25°C, 60%RH 
40°C, 305KRH 

0 U 


0. 
0. 
0. 


2 2 
2 4 
2 3 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 I 


25°C. 6OT 
40°C. 305KRH 

-5T. 


0. 
0. 
0. 


2 0 
2 2 
2 4 


> 1 2 0 , 

> 6 0 

> 6 0 


> 1 .5 0 

> 1 5 0 

> 1 5 0 


4 2 


25°C. 60KRH 
40r, 30*RH 

-5 C 


0. 
0. 
0. 


2 2 
2 4 
2 4 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 3 


25°C. 605KRH 
40°C, 30*RH 

0 \^ 


0. 
0. 
0. 


2 l 
2 5 
2 5 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 4 


25*C, 60*RH 
40°C. 30$RH 

-5 C 


0. 
0. 
0. 


2 0 
2 2 
2 3 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 5 


25'C,6(«;RH 
40°C, 30%RH 
-b U 


0. 
0. 
0. 


2 l 
2 l 
2 l 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 6 


25 o C,60^RH 
40"C. 30%RH 


0. 
0. 
0. 


2 l 
2 3 
2 2 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 7 


25-C, 60JRH 
40°C, 30%RH 

0 U 


0. 
0. 
0. 


2 2 
2 2 
2 4 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 8 


25°C. 6095RH 
40°C, 30XRH 
-5'C 


0. 
0. 
0. 


2 l 
2 2 
2 l 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


JfctHWiO 


25'C, 60$RH 
40"C, 30SRH 
-5°C 


0 

> 0 

> 0 


. 9 
. 9 
. 9 


2 
1 

< 1 


3 
2 

< 2 



rniofil As shown in a table 14, the veiy good result was obtained by using as lubricant the ester compound of the peffluoro POlyetner w 
Kiboxyl g?oup! ami the alcohol which has alkyl group fluoride for an end. without coeffic.ent of friction, still endurance, shuttle 
endurance, etc. deteriorating also on various conditions. 



rFffect of the Invention] Since the ester compound with the carboxyiic acia or aiconoi wmcn n» prai.uu™ w ™ t -...v.. « 
ES^«5»S?S3b«yl group at the end ], long-chain carboxylic-acid or long-chain alcohol, or alkyl group fluoride is used as 
Ecan » th« cl^riValso from the above explanarion, the lubricity excellent in the bottom of any service ^nditions can be 
i „^ed mor^ver it can continue at a long period of time, and the effectiveness can be maintained. [ which has the lubricity wl 
SSSiSS to this invention ] Therefore, if this ester compound is made to hold on the surface of a magnetic layer as 
MbSSn a magnetic-recording medium, performance traverse and endurance can be raised remarkably. 
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• NOTICES * 

-o and HCIPI are not responsible for any 
a£L£s caused by the use ox this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 »»»» shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Prief Desmptionrf^I^w^] absoip t io „ spectrum of an example of the lubricant which applied this invention. 

gSiSgi £ Is Kerry £3 snS the infrared absolution spectrum of other examples of the lubricant which apphed tins 



invention 
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(8) 



[0026] {§L. -tfS (6) - (8) 5t4U P. q. 

<D3Mlflc * ;U7fC^ v/ug £ #"t * / <— ? fr* a # "J x— 
ft|Cli6 0 0~5 0 0 0?Ifirf><#£Ll^o 5HFSfi<*# 

[0 0 2 7] fcfc\ C(D*5ffilC^;U7tC^i>;uS^Wr^ 

Rf -COOR 
ROOC-Rf -COOR 



[0 0 2 8] ±IBSffiT>U=i-;Ui:Lr(*. 

[0 0 2 9] C(T>cfc5lc^lS$tt^)5S4ffil^*^^v^ 
(hOJXXfJMb^l*, TI5CD (9) xCXI* (10)S 



(9) 
(1 O) 



{IU ±1B (9) ~ (1 0) 5t*. Rf It. /<L—Z?)l>* 
PTKUX-^^ffl^a-To Rli7;MrJUg£S 

[0 0 3 0] #ffi(Dm3 03gBJ!!::fc^-C\ 



^•;uS^*-r<5*^>Ki:<Dxx^;Mb^!tai*. «*. 
tf *«B(r*M»t*-r */<— 7JU*n7KU x-^n> (FR 
f -CH20HXI*H0CH2 -Rf -CH2OH) &/<-:7;U:* P?t* 
U x-^;u(c^^tt^7KK^i: 7 vKcTfr* 
)l>g*&mirZ > ti)i,7£>M (RCOOH ) k>m^tz*l&Tt Z> 
8^P7-f K (RCOCI) i:$7l^-r^C<b:[rckor#t, 

[003 1] COxx^Mb^tt<D^j££J£(*. TlBtD 
(11) ^ *IM* (1 2) ^-CS*tti)o 



FRf -CH2OH + RCOCI -> FRf -CH2OCOR + HCI • • • (11) 

HOCH2 -Rf -CH20H+2RC0CI RC00CH2"Rf -CH2OCOR+ 2HCI • • • (12) 



[0 0 3 2] CCDxX^rMb^^^^fife-r-Sfgf^ffl* 
H^^lc^ffiS^^-r^/^-^^PTKUx-^^i: 

[0 0 3 3] ^JU 
tD^'Jl-fi^ LTI*. TIBCD (13) - (15) 



U X— r-JU<t LTfi> TtBCD (16) - (18) iST-g 

[0034] 
[<b2 3] 



(8) 



ffi¥ 5-194970 



(a) r^^7/^a^'jx-r^ 



CF 3 

F (GF 2 CFO) i CF 2 CH 2 OH 



(1 3) 



F (CF 2 O) i (CF 2 CF 2 0) * (CF 2 O) . CF 2 CH 2 OH 

• • • (14) 

F (CFt.CF. CF 2 O) m CF* CF* CH* OH • • > (15) 
(b) Mffi/^^/l/sro^Ux— 



CF 3 

HOCH 2 (CF* CFO) . CF 2 CH 2 OH 



• • (16) 



H0CH.2<CF> 0)j (CF 2 C F 2 0)k (CF 2 0) , CF 2 CHt.OH 

• • • (17) 



HOCH2 (C F 2 CF 2 CF 2 0) . CF 2 CF 2 CH 2 OH 

•••(18) 



[0035] §U ±E (13) ^ (18) St*, i. 
j, k, I. m(*. *tl?tim»£&-r Q CCD* 

RCOOH 

fflU ±B(19) RI*ft*«3^7-3 

mm&. 5?#^> ^mm^<Dmm\z^p>rm 

Rf -CH2 OCOR 
RCOOCH2 -Rf 
{IU ±1B (2 0) - (2 1) 3£4U Rf I*. /<— 7)1* 



U i-fi^i:«fc^8?t.M^*t5tit L£ ? o 
[0 0 3 6] fcfc\ c<7)*S8lc*KS*W-r^^-^;u 

IbStVCt^Ttcfcl^o 

[0037] ±ie^^ibr;u^ufi* : &-r**;u 

7tf>&£LT(*. Tf5<7> (19) ^T*a*^^-fiS[^^ 
• - - (19) 

[0 0 3 8] Z(D&?\Z^f&£h%^mzjl)ltf*c^)[, 

S * m-t %> > 37 ;u?j- p u x — t )i> t y v it y ;u ;u 

S^*-T^*^>K<*:(7>xX^;Mb^«3(* v TtBO> 

(2 0) (2 1) 5£i^f-fla5!£-e&£*i£o 

■ ■ ■ (2 0) 
-CH2 OCOR • ■ ■ (2 1) 

[00 3 9] m\z. *m<Dm4<r>mji\zt$^x. xmz 



(9) 



5-1 9 4 9 7 0 



* ;u** £*TT * / <- ^ ju* a 'J x-^;u £ 7 
>jMb7/MrJl,S£*rr-57;u=i— JUfc©x^.-r;Hb<r«8 

,-K'JX-^;U (FRf -CO0H 3UiH0OC-Rf -COOH ) 
HfcHMM-fcil^n?-!' K (FRf -COCI XI*CIOC-Rf -C 
OCI ) ±ficM— 7;i/tO*Ui- f^lct^S* 

FRf -COCI + ROH FRf -COOR 

ClOC-Rf -COCI +2R0H -» ROOC -Rf 
[004 1] Z05xx-7 t ;Mb^^-&fie-r-5(SI-fl£ffl* 

n s *sgic * ;uth=*- ->^» £ =rr * /<- 7 ;m- p * «j x 

[0 0 4 2] n»W(=«l*l"4*&i*. 

^•P7t?'JX— ^;U<k LTI*. TfBCD (2 4) ~ (2 6) 



;ua-;u (ROH ) t^M^-t^ZtK^^X^^HO, 
<D"C&£><, 

[0 0 4 0] Z(DX^.T)Hb-&^(0#BfeSlBI*. TE© 
(2 2) (2 3) 5C-Ca$tvS. 

+ HCI •••(22) 
-COOR + 2HCI • • • (2 3) 

•JI-^^tL-Cli. TIE CD (2 7) ~ (2 9) 

[0 0 4 3] 
[^2 4] 



CF 3 

F (CF* d:FO) , CF2 COOH 



•(2 4) 



F (CF 2 O) j (CF..CP.I 0) k (CF, O) ■ CF a COOH 

• • -(25) 



F (CF* CF* CF 8 O) - CF, CF a COOH 



(2 6) 



(b) >V*v#V 3.- 

CF 3 

HOOC (CF* CFO) , CF 2 COOH • • • (27) 

HOOC (CF, 0)j (CF 2 CF* 0)k (CF 2 O) . CF* COOH 

• • • (2 8) 



HOOC (CF* CF 2 C F 2 O) 



[0044] {IU -tSB (24) ~ (29) 5£tK i. 
j. k. I. ml*. **l CO)* 



„ CF 8 C F 2 COOH 

•••(29) 

|*6 0 0~5O0 0gt)i«ff*U^ #^-**<*#-f ^? 
3SaS*roiR3tSi:LT<0«bm*<»*t-St^Kl-. 




Efi*<ii*D-f £<> air. 5»*^*^-«f*fc* /<-7* 
[0 0 4 5] ate. Z0>*JHlC*;U7R*S/jU***t-« 

^ujJ-ptKUx— 7iMc«i\r» % -taa)*IB(DS 

ROH 

{1L. ±E (3 0) Rttf»**tf7-3 0^^ 

=F«fp"i»*a)**f=*6ra 

Rf -CH2 OCOR 
RCOOCH2 -Rf 
{IL. ±15 (31) - (3 2) 5£*. Rf li. /<— Z>)\, 

[0 0 4 8] *S(Dm5 7b2m8 0)^BJ{C7b^-5 

[0 0 4 9] *9gM*<fflfflS+L*Kft|B»«(* 

tLTI*. ttl=B££tiftl**<. *«B«\ ttlclMfflt 

fiM?i*ffiBT?fcy* flAtfmresiro&BttBfcam 

dTtfelf £tf L fc«U«-c & o r ti A t^o 
[0 0 5 0] zoMlttWIflOMeKKttCfi^ 

*ti*to)'Ctt<i:<. «*cfeytt6*i*ti©3&<fir-e*« 

** % tfx^jRBB, tKU-TS KB* '#'J7 5 KB* * 

ic«fcy»***i**»«**^ 7^5-^4, 

^*>6A*6*&ft*AB*«. 7^5t*7X^b 
Mt7S^;?tt» #^X»«*tf«*i*A«RrB 

[0051] *fc/c0#«tt*tttta>»tti*. firfePB 

Mf5rft-6»BI-C*o-C**i^-Efc. z<DlE«te3£ 

ftP30*<»rt**ir^rt*t^. 
[005 2] ±iB^JS»tt*Mf*> y 



^^#Rfl¥5- 1 9 4 9 7 0 



1 <D»WO)Ji*i:B»l=/^— ^^PiKyx^-rjua^ 

[0 0 4 6] ±E7^<bT/u*;u»t*r4r^ 

a-JUfcLTI*. TECD (3 0) 

*r**9#«ia**t*. 

■ ■ • (3 0) 

[0 0 4 7] Z(DJ:^ir-&ja$+i^^fr*;U7P+v;u 
S £ *"T $ / <— 7 JUtf" n tK 'J x -7* ;u <h z> v \tT)\,*r)\, 

(3 1) 3£XI* (3 2) 3e^-r-|ft*-C***L«. 

■ • ■ (3 1) 
CH2 OCOR • • (3 2) 

Tl&J&£tlZ>i><DT's m?L\i F e. Co. N i 3|0)5§tK 
*Co-NiM4, Co-Pti&l C.o-Pt- 
N i Fe-CoW4, Fe-Nii&l F 

e — Co — N i Fe-Ni-B$^l Fe- 

Co-B^l Fe-Co-Ni-BS^^bft 

£ffifl«<bE»*RBttK*>c o -c r XftftMRtftt 
[0 0 5 3] »(::. ®rt«lbE«*BBteSIIK<D»^ 

^if>#«14S:l»#±^B i . Sb, Pb,'.8n, Ga. 

in. g e . si. t i *a>fiajMHitttma>T*a 
^itfc^, aaai£*r*i«aa«n^&aa*« 
imsx/<?« l. aaatt»K4ifcc:*t6caAmttt' 
Ei4i£«a5HLTan««ii«aa. 

[0 0 5 4] ±ao>ct:3lc*BttXm*a>«A*r 

*i4»*rcii. ±EAB«tt»B(DBBic«;u*a--# 
a. sub^PAi, si.o 2 B«a>Bit*Bite*jft'r 

[0 0 5 5] A^4««E«af*lrj3L^rs ±i£<&& 1 

7^s*4(D»M<7)a»*j* a*«L»*«a& lti*. 
±b*bbi±«b«* * tez>m\3Lmo>&m*>±&&Mm 
oaai^aaMac h^^a- h-r**a^»if 6*t 
«• -a)«$. «a*tt*a»ffla)a*«i:L-ci*. 

0. 5-100mg/m2 tfc^Zt^K, 1 — 

2 0mg/m2 ■CfeS^^A< e fcy»*Ll> 0 

[0056] *«a-cajiHBtLTaa*tt*x 

xfJUb^li, «ik-eBXCWltt<DiWIMll & LtH 

i^t»j:t* ttakfta^aam&a^abttrai^-c 

[0 0 5 7] Slz. cty«LL^fri:<t»i, STtSb* 

*»a*1**fcftf-. fiSJt3 0 : 7 0-7 0 : 30g 




(11 



[0 0 5 8] **W©«ME»«(*lCfcl*TI** 

±*<DiBJIHM* ttEMttffiu MfKfcCT. i»JS3iJ£flf 
[OOBO-l-iCW* ±&(D&g&ttSllgM0>fiSf«i 

[0060] mz-i** i*v**— nil*. Hfni**a!<D 

■M«WI=JSl^t«lll*fcW1tiIi:IIWfi 

[0061] #*Mizfe^ri*. attain, 

[0 0 6 2] 

*3&^ 6 «:"*«»*(*. fi»«»»tt**Lrfcy. CCD 
a&m£<£Sffi?*8T. *lM*XaXBTG>J:3ttJKLlt* 

[0 0 6 3] ffiot, ttftEftMM*(=£l*-C* ±Efl» 
[0064] 



^l¥5-1 9 4 9 7 0 



■r**<* *«§wi*-<DiiJ6«iciR3e**t4*(D-cfi*ft^ 

C£l*l^*T?*#l\. 

— r-ibi:*«*;u*>Mi:a)x^T';Mb<r«B*a»»t 

L-cteJBU ca>a»»*<»ttiia)aHi-****Lra: 

[0 0 6 5] X^fJMb^jg)^ 

**\ 5Raic*K»*^-r*/<-^;u*-P7K'jx-^;u 

t Lt^fi2 O O O(DH0CH2CF2(0C2F4)p(0CF2)q0CF2C 

H20H <{BU p. q(*. 1 J2l±a>B«***L-e*L« 

■To ) 7iU*o#«jx— TiUfc^iWb 

■C2fS«*<D MJx^;i,T5>£:7P>lcS®£-fc!\ - 
(DSfiPJS^I-Hl^^^tt-C 2fg^fi(D*-7 L 7 U p U 

K3 O^^ltr^TLtrp 

[0066]«T»7t, 1B*fffl«#L. «IVC3 0# 
IBlftll»Jia*fT-3fc 0 fit, ^SflLfrfiL Si*, * 
tt»*»aa)l«CcJJfe»L. H«3RB*l=«fcyjfc*«A<* 
"ttl=tt**-C**Lfc. *t*T. » 

[0067] :ct\ ««$tife1b6ttiO)*n«MRJK 

■fct^lC. 29 20 cm-1t2 8 50cm-1|:C-HSS 

&<DtotBUMWWti&££*>iz % 1 7 6 5 cm-1|c*;u 
7Rx;i/»<D#*Mfi». *fc 1 3 5 0 c-m-1fr& 10 0 0 

-^3 6 9 0 cm-1«-i&(D7KMSl^S*-r4lRi|X^>S^ 

— Tr)ls<D* J r7 'J >Kx^^r;uCi7H35C00CH2CF2(0C2F4) 
p(0CF2)q0CF2CH2OOCCi7H35 «IU p, ql*. 1 isi-hCD 

[0 0 6 8] *fc. ±Eftft«J1tH»l:LTTE08 

^;U^-P^y x— T-;u£fttt±i JUTK^S^Ox^^r^Mb 
Mb««2- 1 4) *£f*Lfc. *1 <K 

P , q , i, m, ni*. 1 j^±<t)s»* -t+L-ena-ro 

[O O 6 9] 

MM ] 



(12) 
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• 


RCOOCH 2 -R, - CH, 0C0R 






1L ci T£iJ 1 


CF2CQC2F47P C0Lr2^Q ULN 


P P A 

l»l 8113 7 




CF2C0C2r4)p COCFz^a Ubr 2 


P U 
1/ J 8Xl3 7 


Ilp™J o 


CFa(0CzF4)p (0CF2>o 0CF 2 


P II 
V/3 8U3 7 




CF2(0C2F4)p (0CF 2 )q OCF2 


P U 
Ul 8113 7 




F(CF2CF2CF 2 0> „ CF 2 tb2 


P U 
O J 8113 7 


\UctVJj D 


F(CF 2 CF 2 CF20,> „ IK2IF2 


P H 

U 1 ens 3 




F(CF2CF2CF20> n Lr 2 tr2 


P H 

U14M29 ' 


IL^TO o 


F(CF2CF 2 CF20) n CFzChz 


P U 
l> J 2112 5 




n/rt? po pr ft"s pr rp 
rttr 2Lr 2 l,r 2U7 n l/r2^r» 


] 0112 1 


1L. a 15£J1U 


FCCFiCFaCFjO) „ CF2CF2 


C] 2H2 S 




F(CF2CF 2 CF 2 0) » CF2CF2 


CH2 = CHC 1 6H32 




F(CF2CF2CF 2 0) „ CF2CF2 


CiHs6*-*£) 




CPs 


C 1 8H3 7 




CF,(0CFCF2) n, (OCF2) . 






T 


C 1 2H2 6 




CF,(0CFCF 2 ) » (OCF2) , 





[0 0 7 0] &±CDcfc3lCLT^j£2*l7^b^1 ~ 1 

[0071] v-^?}\sn—zf<n<feWi 

3£S&Kcfc y C o £$^£1*. All? 1 O O n mCD&KflBt 
t <7) £ ±SB&JH8tt SMSOg® I ^*t7*# 5mg/m2 

[0072] *lx. mztitzmzLT—zf&ezvmi- 

[0 0 7 3] liatt&lljfefTttCPPffi 

^g2 5°ClS6O%0i:§, SK-5°C(7)<b 



fcl^^V*^-^ 1 tt^c ) . Rtf^S*] 

tP/K'JX-fJl' (S2t, p. q. I. m. nl£. 1 

;u^-^ <jt<Mi2~4i-r*. ) icoivc*wtfizai 

[0 0 7 4] «3 7b£«5*« JilB^^yUffit^ttf*. ?K 
-Xttffilcfc^rtii*^3 d B«T*T^)^T*(C^Lfc«F 

IH^SU h;us»^1t(*. 1 1sl{co$2^fa(Dv-v 

h;U^^tTo7c^r(DtB±l^3 d BfiTt^StOv-V 

[0 0 7 5] 
[S2] 



(13) 
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7)1* a#'J x~r;l/) 


Jt«MM 1 








F(CF 1 CF 2 CF I 0> . 


CP 2 CF 2 CH 2 0H 


itmms 


CF 3 






CFsCOCFCFj) . 


(OCF 2 ) i CH 2 OH 




H0H 2 CCF2(0C 2 F4) . 


(OCF 2 ) , OCF 2 CH 2 OH 



77**7-7" 
No. 


£- # 




(55-) 


cm) 


1 


25°C. 603JRH 
40°C, 305KRH 

-5°C 


0. 1 7 
0.20 

0. 1 6 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 


25*C, 605KRH 
40°C. 305KRH 
-5°C 


0. 18 
0. 2 1 
0. 1 7 


> 1 2 0 

> 1 2 0 
. > 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


3 


25°C. 605GRH 
40°C, 30S6RH 
-5'C 


0. 18 
0.2 2 
0. 1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 


25°C, 60XRH 
40°C. 30%RH 
-5*C 


0. 1 9 
0.2 3 
0. 2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


5 


25°C. 609SRH 
40°C. 30#RH 
-5°C 


0. 1 7 
0. 1 9 
0. 1 7 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 



[007 7] 



H4] 



^^8B¥5- 1 9 4 9 7 0 



No. 


& # 




(#) 


(®) 


6 


25°C 605KRH 
40'C. 305KRH 
-5°C 


0. 
n 

u . 
0. 


1 7 

9 i 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> I 5 0 

> 1 5 0 


7 


60&RH 
40'C. 30KRH 
-5°C 


0. 
0. 


1 8 

9 9 

1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 6 

> 1 5 0 

> 1 5 0 


8 


40'C, 305KRH 
-5'C 


0. 
0. 


1 8 

9 9 

1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0. 

> 1 5 0 

> 1 5 0 


9 


ftfi^RH 
* * vv/omi 

40°C. 3095RH 
-5'C 


0. 
0. 


1 8 

9 9 

1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


10 


40'C, 305KRH 
-5'C 


0. 

0. 


1 9 

9 *? 

2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


ll 


40°C. 305KRH 
-5'C 


0. 
n 

u . 

0. 


2 0 

9 ^ 

2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


12 


25'C R05KRH 
40'C, 30%RH 
-5'C 


0. 
0. 
0. 


1 7 

2 0 
1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


13 


25'C. 60%RH 
40'C. 30KRH 
-5°C . 


0. 
0. 
0. 


1 5 

2 1 
1 7 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 
>. 1 5 0 

> 1 5 0 


14 


25*C, 603SRH 
40'C. 305KRH 
-5'C 


0. 
0. 
0. 


1 6 

2 0 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 ! 

> 1 5 0 












CUD 




25°C. 605URH 
40°C. 305KRH 
-5'C 


0. 


9 


2 


3 


















imm 2 


25°C, 603JRH 
40°C. 305KRH 
-5'C 


0. 
0. 
0. 


2 0 
2 3 
2 1 


> 1 2 0 
9 1 
5 1 


> 1 5 0 

5 5 

6 0 


smm 3 


25°C. 60WH 
40°C, 303IRH 

-5r 


0. 
0. 
0. 


2 2 
2 5 
2 3 


9 9 
9 1 
4 3 


1 1 0 
4 1 

3 0 


imm 4 


25°C, 60%RH 
40'C, 30*RH 
-5'C 


0. 
0. 
0. 


1 9 

2 4 
2 1 


1 2 0 
1 1 6 
6 4 


15 0 

5 0 

6 5 




(14) 



(15) 
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[0080] -Hi2- 

p tK 1 J x— t- ;u £ fiffiT ;u 3 — t <Z> x x T^Hb^tt £• 

[008 1] XX^Mb^lftKP^fifc 

x _ Tfot 1^120 O OCDH00CCF2(0C2F4)p(0C 
F2)qOCF2COOH ({BL. P. q I*. 1 tt±a>»ta***l* 

*i*-To ) SJfliv co>/<— 7^n#yx— -^iPfc* 
*T">g<Dp- hJUX>x;u*>^<t:SaK£®*£<!: U 

[008 2] "h;ux>*B>4Lfc«. #6 



[0 0 8 3] ICTf, «S**lfcft*«5l 5<D^ttl£lR 

qc'fj:?!::* 2 9 2 O cm-1 <t 2 8 5 O cm-1|CC-H 
e^«>#*Bffi»^S^-5 t <t*il^ 1 760cm-to 
;U/Kr.;uS(D#$gS®jA< 1 7 90cm-1|:^!iL, **: 
1 3 0 0 ctrHrt>£> 1 0 6 0 c m-1{C7bMfr C- F$£-g 
<&#JggIl)*<**l^ftS*U -S3 6OOcm-lM0 

<£ty 1 5 ^U^PtK'J x-f JKDXfT'J >Sx 

X ;UC1 7H35OOCCF2 (OC2F4) P (0CF2) q0CF2C00Ci 7H35 MB 
L, p. qli. 1 &±<Dg&£*ft^K«"r o ) 

[OO 8 4] -LtB<t**1 5i:(^t$!CLTTIE<D 

xXfiMb^i (<b**1 6-2 8) S-^lSLfco 

fc\ £6*. p. q, I. m. nl*. 1 &±<Z>gft£*- 

[0 0 8 5] 
[*6] 



(16) 
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R00C-R, -C00R 


• 






TJTffi 




r»r? /ao T? \ /not? \ APD 


P u 
Li ens 7 


zuuu 




on /ftn n \ /T»PI> \ PPT? 

CFa(0C2r4)p C0CF2)q 0CF 2 
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P u 

l/l 4112 8 
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Ll 2112 & 


zuuu 




CF 2 (0C2F4) P (OCF2), 0CF 2 


Cl 8H3 5 


2000 






i cn — C 1 * Hi k 


2000 




CF 2 (0C 2 F<), (0CF 2 ), 0CF 2 


C 1 nH3 i 


4000 




i?/pd pc pd n*\ pe pi? 


p u 
ti 81I3 7 


OuUU 




F(CF 2 CF 2 CF 2 0) „ CF 2 CF 2 




3500 


lua T«JZ*1 


F(CF 2 CF 2 CF 2 0) n CF 2 CF 2 


Ci 2H2 5 


3500 




F(CF 2 CF 2 CF 2 0) „ CF2CF2 


C24H4 9 


3500 




CF, 

CF 3 (0CFCF 2 > „ (0CF 2 ) , 


C18H37 


650 




CF 3 

CF 3 (0CFCF 2 ) ™ (0CF 2 ) , 


CH 2 = CHC 1 6H3 2 


650 




CF 3 

CF 3 (0CFCF 2 ) „ (OCF2) . 


i so— C 1 sHa? 


650 
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H00CCF 2 (OC 2 F 4 ) p (0CF 2 ) „0CF 2 C00H 




F(CF 2 CF 2 CF 2 0) „ CF 2 CF 2 G00H. 




CF 3 


tmms 


CF s (0CFCF 2 ) „, (0CF 2 ) , COOH 



No. 


# 




(#) 


as) 


1 5 


25°C. 60%RH 
40*C. 30KRH 

-5°C 


0. 
0. 
0. 


1 7 

2 0 
1 7 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 6 


25°C, 60%RH 
4(TC. 30SKRH 
-5°C 


0. 
0. 
0. 


1 7 

2 1 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 7 


25°C, 605KRH 
40°C, 30*RH 
-5*C 


0. 
0. 
0. 


1 8 

2 2 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


I 8 


25°C, 60%RH 
40°C,30^RH 
-5°C 


0. 
0. 
0. 


1 8 

2 3 
1 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


1 9 


25°C. 60KRH 
40°C. 30XRH 
-5°C 


0. 
0. 
0. 


1 8 

2 2 
1 8 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 
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No. 






(#) 


(@) 


2 0 


op* o^> fky\Offtfi 

25 C, oOaRH 
40°C, 30&RH 
-5 e C 


0. 
0. 
0. 


1 9 

2 3 
1 9 


> 1 L U 

> 1 2 0 

> 1 2 0 


s 1 K fl 

1 D U 

> 1 5 0 

> 1 5 0 


2 1 


25 C, 60X1RH 
40°C. 30KRH 
-5°C 


0. 
0. 
0. 


2 0 
2 3 
2 1 


> 1 2 U 

> 1 2 0 

> 1 2 0 


-> 1 0 u 

> 1 5 0 

> 1 5 0 


2 2 


25 C, 60HRH 
40 D C, 303!RH 
-5X: 


0. 
0. 
0. 


1 8 

2 2 
1 9 


> 1 2 U 

> 1 2 0 

> 1 2 0 


v. i r . ft 

> I 0 U 

> 1 5 0 

> 1 5 0 


2 3 


25 C, 60%RH 
40°C. 30%RH 
-5'C 


0. 
0. 
0. 


2 1 
2 2 
2 1 


> 1 i 0 

> 1 2 0 

> 1 2 0 


> l a U 

> 1 5 0 

> 1 5 0 


2 4 


25 C, 60%RH 
40°C, 30KRH 
-5"C 


0. 
0. 
0. 


1 9 

2 2 
2 0 


1 O ft 

> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 0 u 

> 1 5 0 

> 1 5 0 


2 5 


25 C, 60&RH 
40'C. 305KRH 
-5*C 


0. 
0. 
0. 


I 7 
1 9 
1 7 


> 1 2 U 

> 1 2 0 

> 1 2 0 


^ i r n 

> 1 0 U 

> 1 5 0 

> 1 5 0 


2 6 


25 C. 60!%RH 
40°C, 305KRH 
-5°C 


0. 
0. 
0. 


1 8 

2 0 
1 8 


> 1 C U 

> 1 2 0 

> 1 2 0 


^ 1 n 

^ I D u 

> 1 5 0 

> 1 5 0 


2 7 


25°C, 605KRH 
40°C, 30ftRH 
-5°C , 


0. 
0. 
0. 


1 8 

2 1 
I 9 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


2 8 


25°C, 603!RH 
40 e C. 30%RH 
-5*C 


0. 
0. 
0. 


2 0 
2 3 
2 0 


> 1 2 0 

> 1 2 0 

> 1 2 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 
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25"C, 60%RH 
40'C. 30%RH 
-5°C 


0. 


9 


2 


3 
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25*C, 60KRH 
40'C, 30«RH 
-5'C 


0. 
0. 
0. 


2 4 
2 7 
2 5 


> 1 2 0 
9 1 
5 1 


> 1 5 0 

5 5 

6 0 




25'C, 605KRH 
40°C. 3035RH 
-5'C 


0. 
0. 
0. 


2 2 
2 3 
2 2 


> 1 2 0 
7 6 
2 9 


12 0 
4 6 
4 0 




25'C, 60SURH 
40°C, 305KRH 
-5'C 


0. 
0. 
0. 


2 4 
2 6 
2 5 


9 5 
6 7 
2 0 


12 0 
3 5 
3 0 
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CP, 
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CfiF I 7 (CH2 ) 1 7 






(CF 2 0)„ (CF 2 CF 2 0) B CCF 2 0), 


CF 2 


CsF 1 t(CH2)9 






<CF 2 0)„ (CF 2 CF 2 0) „ CCF.O), 


CF 2 


Cl 2F2 s(CH2)s 






(CF 2 0) n (CF 2 CF 2 0) » (CF 2 0), 


CF 2 


CsF J 7(CHa) 1 7 






CF 3 
(CF 2 CF0)CF 2 




CaF 1 7 (CH2)s 






CF 3 
(CF 2 CF0)CF 2 




Cl 2F25(CHz)5 


fk£$)37 




(CF 2 CF 2 CF 2 0) . CF 2 CF 2 




CsFl 7(CH2) 9 






(CF 2 CF 2 CF 2 0) . CF 2 CF 2 




CiaF26(CH2)5 
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No. 



2 9 



3 0 



3 1 



3 2 



3 3 



3 4 



3 5 



3 6 



3 7 



3 8 



tmm 9 



25°C. 60%RH 
40°C, 30XRH 
-5°C 

25°C. 60JKRH 
40°C. 305KRH 
-5°C 

25'C, 60%RH 
40V, 30%RH 
-5°C 

25°C. 60KRH 
40°C. 30%RH 
-5'C 

25°C. 60%RH 
40°C. 305KRH 
-5°C 

25*C, 60!KRH 
40°C. 30SKRH 
-5°C 

25°C. 605KRH 
40°C, 30KRH 
-5*C 

25°C, 60%RH 
40'C, 30XRH 
-5°C .. 

25*C, 60%RH 
40°C, 305KRH 
-5°C 

2S°C. 605KRH 
40°C. 30%RH 
-5*C 



25°C.605KRH 
40V, 305KRH 
-5°C 



0. 2 2 
0.2 5 
0.2 2 



0. 
0. 
0. 

0. 
0. 
0. 



2 0 
2 2 
2 2 

2 0 
2 3 
2 2 



0.2 3 
0. 2 5 
0.2 4 

0. 2 2 
0. 2 5 
0. 2 5 

0. 2 2 
0. 2 2 
0.2 2 



0. 
0. 
0. 



2 1 
2 3 
2 3 



0. 2 0 
0. 2 2 
0.2 2 

0.2 2 
0.2 4 
0.2 2 

0. 2 0 
0. 2 2 
0. 2 1 



0. 

> 0. 

> 0. 



9 
9 
9 



> i 
> 
> 

> i 

> 
> 

> i 

> 
> 

> i 

> 
> 

> i 
> 
> 

> i 

> 
> 

> i 
> 
> 

> i 
> 
> 

> i 

> 
> 

> i 
> 
> 



2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 

2 0 

6 0 

6 0 



2 
1 

< 1 



> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 
>. 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 

> 1 5 0 
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2 
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CF 8 
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C sF | 7 (CH2) 9 






CPs 

(CFzCFO). (CF 2 0) ra CF 2 




C 1 2 F2 6 (CHz) 5 






CF 3 

(CfJfO). (CF«0>« CF2 




C ft F 1 7 CLH2 J 1 7 






(CF 2 0)„ (CF 2 CF 2 0) . '(CPsO)i 


CF 2 


CeFi 7(CH2)9 






(CF 2 0)„ (CF 2 CF t 0) « (CF.O), 


CF 2 


C 1 4 r 2 s CLfii s)fi 
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y B HE 


(CF 2 0)„ (CF 2 CF 2 0) » (CF2O), 


CF 2 


CfiF 1 7 (CH2) 1 7 






CF 3 
(CF 2 CF0)CF 2 




CsFi 7 (CHa)9 






CPs 
(CF 2 CF0)CF 2 




Cl2F2g(CH2)5 






(CF 2 CF 2 CF 2 0) . CF 2 CF 2 




CaF 1 7 (CHa) 9 






(CF 2 CF 2 CF 2 0) „ CF 2 CF 2 




Ci 2F2 5(0112)5 
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No. 






(#) 


(H) 


3 9 


25'C. 605KRH 
40"C. 30%RH 
-5°C 


0. 
0. 


1 9 

2 2 
2 2 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 0 , 


25°C. 60KRH 
40'C, 30SKRH 
-5°C 


0. 
n 

u . 
0. 


2 2 
9 4 

2 3 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 I 


25°C. 60%RH 
40°C. 30%RH 
-5*C 


0. 

n 

u . 

0. 


2 0 

9 9 

2 4 


> 1 2 0 

> 60 

> 6 0 


> 1 5 0. 

> 1 5 0 

> 1 5 0 


4 2 , 


25°C. 60%RH 
40'C. 30*RH 
-5°C 


0. 
n 

u . 

0. 


2 2 
2 4 


> 1 2 0 

> 6 0 

> 60 


> 1 5 0 

> 1 5 0 

> 1 5 0 ! 


4 3 


25°C,605I!RH 
40°C, 30%RH 
-5°C 


0. 
n 

u . 
0. 


2 1 
2 5 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 4 


25°C, 60%RH 
40°C. 30KRH 
-5°C 


0. 
0. 


2 0 

9 9 

2 3 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 5 


25°C. 60%RH 
40°C, 305KRH 
-5°C 


0. 
n 

u . 

0. 


2 1 
2 1 

2 1 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> I 5 0 

> 1 5 0 


A 6 


25°C. 60KRH 
40°C. 30!IKH 
-5°C , 


0. 
0. 
0. 


2 1 
2 3 
2 2 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 
>, 1 5 0 

> 1 5 0 


4 7 


25"C. 60*RH 
40°C. 30!KRH 
-5°C 


0. 
0. 
0. 


2 2 
2 2 
2 4 


> 1 2 0 

> 6 0 

> 6 0 


> 1 5 0 

> 1 5 0 

> 1 5 0 


4 8 


25°C. 60%RH 
40"C, 303IRH 
-5'C 


0. 
0. 
0. 


2 1 
2 2 
2 1 


> 1 2 0 

> 6 0 

> 6 0 


> I 5 0 

> 1 5 0 

> 1 5 0 


tt&mio 


25°C,60%RH 
40'C, 30KRH 
-5°C 


0 

> 0 

> 0 


. 9 
. 9 
. 9 


2 
1 

< 1 


3 
2 

< 2 
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